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March 1899. Variations of nadir and level , etc. 351 

accordance with this diagram, and giving each month the same 
weights as above, we get:— 

Aberration. Parallax. 

Daylight 20*65 +021 

Night 20*36 + 0*34 

It must be borne in mind that the observations of Polaris are 
peculiarly liable to anything like diurnal periods in the zenith- 
point corrections. 


Note on Diurnal Variations of the nadir and level of the Transit 
Circle at the Royal Observatory , Greenwich. 

(Communicated by the Astronomer Royal.) 

Suspicion having been aroused as to the possibility of a varia¬ 
tion in nadir of the transit circle depending on the hour of the 
day, observations of the nadir and level have been made at 
Greenwich three times a day on all fine days since the middle 
of 1895—once in the early part of the day, again as soon 
as observations were commenced in the evening, and finally at 
the end of the evening’s work. These observations have been 
here arranged in three groups, each extending to six hours, 
viz. 2i h —-3 h , 3 h —9 11 , 9 11 —15 11 (astronomical reckoning), repre¬ 
senting roughly the observations made about midday, about sun¬ 
set, and at the end of the evening’s work. Taking the results of 
the middle group 3 h — 9 11 as zero, the following table exhibits for 
each month the corrections to this group (that is, to the nadir 
observation made about sunset) derived from the observations 
made about midday and midnight:— 
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March 1899. of the Greenwich Transit Circle. 


353 


2 ! 

o J. 

u _r u 

s-. ns .3 
© © ns 
ya cs 

® o B 

& 8.2 

"-i a 33 

<r> xd „ , 

3 J $ 

g 43 O 
g © -d 
.2fj 43 
43 43 o 
.3 s 43 

ss a 

►*8 

1 ns cs 
cd • i—t 


cO 

fl 

**"■4 


«w 


a, 

m 


m < 


o to 

p£ 


s 

*53 d.g 
£ © g 

O >> o 

3 s« 

«2 rfj CJ 

-H 50 

© d 
> o 

<n «r-t 

r-±1 

eg © 
tw f> > 

© S _1 • r—t 

© W> 

DO D3 „ 

§-§ § 

'■§ ® 
>22 
Srg « 

m 43 >* 

rd^ © 

o 0^3 

•si -+- 3 

© r© . 
rfl fe 'S 

-p> ^ d 
d c3 

0 © 

m DO t> 

© >*o 
U 2 c8 J 2 
* 

-P © o 

w -+3 

© ^3 © 
© £ u 

■S-S.S 

• s * 2 

*0 pd 02 
ft 

£§>§ 
15 & 

•« nS «w 

3 .2 ° 

c8 o •£ 

3 g 

§ a 

© <D 

d g> 

^ g 

o u 

<4 © e8 

> © 
CO _rj 

d3 +3 


-K» 

•a> 

g 

ns 


ns 

a 

1 1 

ns 

ns 


8 

*§ 

5 S 

Si 

ns 

S 3 


8 •§ 

w •§ 

a j 
>. -© 
K «> 

id 2‘ 

« ~ 

b i 

* *> 
°» 

s * 

o 'O 

fH g 

5 ^ 
9 e 

^1 

si 

« 5 
5 fc 
p * 


fc 


© 


rf ^ 

s 


o 

o 

VO 

00 

O 

O 

CO 

O 

oo 

•«r 

O 

00 

! « 

c< 

ro 

■vj* 

VO 

VO 

VO 

VO 

o 

m 

oo 

00 

VO 

■vr | 

o 

r^. 

ro 

ro 

VO 

00 

'd- 

00 

vO 

o 

VO 

o 

Cs 


n 

O 

et 

M 

N 


ro 

M 

N 

ro 

n 

0 


n 

' 1 

+ 

+ 

+ 

+ 

4 - 

4 - 

4 - 

4 - 

-r 

- 

- 

T 


« w to 

O cs m 


N M © "fr OO 

^ N, ft) W H p| 


CS Cn 

ts o - 


+ + + + + + + -T-' 


VO 

o 


o 

CS 
: + 


1 >* 

CS i-t 


+ + 


ON 

+ 


cO 

T 



H 4 


U >4 

vo 

■rj- 

OO 

CO 


LO 

ro 

ro 


M 


■vj- 


o 

M 

et 

4 - 

4 - 

4 * 

4 - 

+ 

4 ~ 

~r 

4 - 

4 - 

4 - 

= 

CO 



-* 

r* 


tf) 

C 5 

o 

fN 


vo 


rT 

ft 

vo 

O 

Tt- 

ro 

e* 

»—» 

rO 

O 

T 


r 

N 

rt 

rt 

4 - 

4 - 

4 - 

+ 

+ 

4 - 

+ 

+ 

4 ~ 

4 * 


— P-n «*9 


5 C 


iO 

fi 

-r 

ro 

«*• 

00 

©3 

vo" 

vd* 

o 


s 


c* 

O 

f-i 


ro 

-as 

1 

4 - 

1 

+ 

4 - 

4 - 


= 'S 'S 


~ - t". tj 

~o O 


ro 

s 


m w 
S' CS 


2 2 £ 


ro 00 
O d 


ON 

CS 


'vr 

to 


o 

o 


M 

ro 


+ + + + 


_•* e* 

8 'S 


« 

vO 

to 

ro 

X 

00 

CO 

c. 

vd 

vo" 

« 

ON 

o 

1-4 

N 

to 

rn 

N 

o 

CS 

CS 

cs 

4 - 

4 - 

+ 

+ 

4 - 

4 - 

+ 

+ 

+ 


N C ^ 

w c» r 


00 

o 




■ t-SJ 

t£> 

►«S 

•*0 

I 


ro c» 

5 s 

ro 

HH 

vo 

CS 

ro 

>o 

d 

ro 

ri 

v° 

CD 

00 

ro 

v©" 

ro 

VD 

Si 

00 

►-> 

s '1 

4 - 

4 - 

4 - 

4 - 

+ 

+ 

4 - 

+ 

4 - 


O 

4 - 


— — 53 


fc 

a 


$ ~i lr t? '8 o" 


S 
. a 

o 

a 


c 3 

ft 


rO 

© 

f =4 


$ g,S 

a < s 


© 

p 

p 


►? < xi 


> 

o 

55 


© 


2 © 


»—» 

Tf 


*— 

o 

ro 

Ov 

r>. 

ro 

o* 

rs 

00 


►H 

ro 

to 

ri 

to 

ro 

rh 

O 

00 


CO 

—1 

P 

' 4 - 

4 - 

4 - 

+ 

4 - 

4 - 

4 - 

4 - 

4 - 

4 ~ 

+ 

4 - 

4 - 


+ 


+ 


to 


2 -J J fl 

*2 d 

*d * Sr 
•P 03 


p 

ss3 

© 


1 Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ by guest on August 19, 2015 













1899MNRAS. 


LO 

00 


354 


Prof. Barnard , Photographs of 


lix. 6, 


Photographs of Comets , and of the Milky Way. By E. E. Barnard. 

I have, at various times, sent a number of photographs of the 
Milky Way, comets, <fcc., <fcc., to the Boyal Astronomical Society, 
but these were not accompanied by any descriptions of the 
pictures. 

It was my intention to describe in detail each one of these 
pictures to facilitate their study, and to put on record some of 
the more important features shown on the plates ; for various 
reasons I was unable to do this when sending the pictures. I 
take the opportunity now, while sending a number of lantern 
slides from these and other pictures, to partially remedy the 
omission. 

The Boyal Astronomical Society has published some repro¬ 
ductions and lantern slides from the star and comet pictures 
previously sent. The present descriptions will also cover some of 
these, and for easy reference I shall indicate such pictures by the 
additional designation, E.A S., No. —, the number being that 
given in the “ List of Beproductions of Celestial Photographs 
published by the Boyal Astronomical Society” (see page 210). 
At best, these descriptions will cover only a few of the total lot of 
pictures sent by me to the B.A.S. at various times. 

A few brief remarks of an historical nature may perhaps be 
important before entering on the descriptions. 

While connected with the Lick Observatory, a series of photo¬ 
graphs was made of all the different portions of the Milky Way 
which were visible from that latitude. This work was begun in 
the spring of 1889. The instrument employed, as is well known, 
was a 6-inch portrait lens of 31 inches focus, which bore the 
name of Willard, and the date 1859, and for this reason I have 
called it the “ Willard lens ” in all my work. This lens was 
used in the early days of wet plate photography for portrait work 
in a San Francisco photograph gallery. In the early times it 
was necessary to use a large aperture to lessen the duration of 
exposure in taking portraits ; but after the invention of the 
quick dry plates, such a large lens became unnecessary, and this 
one was discarded for smaller and more convenient lenses. 

Upon experimenting with this large lens, I found, on account 
of its wide field and great light-grasping power, that it was 
specially suited for the photography of the Milky Way, comets, 
&c. It was attached to a wooden camera box, and was first 
used by strapping it to the tube of the 6-inch equatorial. 
Latterly it was placed on an ordinary equatorial mounting, which 
did not permit continuous exposures to be carried across the 
meridian. 

Besides the pictures of the Milky Way and nebulse, a number 
of photographs were secured of Swift's Comet of 1892, Holmes's 
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